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'HSUHVVLRQ LV XS WR WZR WR WKUHH WLPHV PRUH FRPPRQ LQ
SDWLHQWV ZLWK FKURQLF GLVHDVH DV FRPSDUHG WR WKH JHQHUDO
SRSXODWLRQ >@ 3UHYDOHQFH HVWLPDWHV RI GHSUHVVLRQ LQ
SDWLHQWVZLWKFKURQLFGLVHDVHVVXFKDVFRURQDU\KHDUWGLVHDVH
&+'GLDEHWHVDQGSUHYLRXVVWURNHUDQJHIURP>±@
GHSHQGLQJ RQ VFUHHQLQJ PHWKRGV 'HSUHVVLRQ FRPRUELG ZLWK
FKURQLF GLVHDVH LV NQRZQ WR KDYH GHWULPHQWDO HIIHFWV RQ
PRUWDOLW\ FOLQLFDO RXWFRPHV WUHDWPHQW DGKHUHQFH DQG
IXQFWLRQDO RXWFRPHV VXFK DV DELOLW\ WR FDUU\ RXW DFWLYLWLHV RI
GDLO\ OLYLQJ >@ 5RXWLQH GHSUHVVLRQ VFUHHQLQJ IRU SDWLHQWV
ZLWKFKURQLFGLVHDVHLVQRZEHLQJDGYRFDWHG>@,QWKH8.
IDPLO\ SUDFWLFHV KDYH EHHQ LQFHQWLYLVHG WR FDUU\ RXW DQQXDO
GHSUHVVLRQVFUHHQLQJLQWKRVHZLWKFKURQLFGLVHDVHDVSDUWRID
SD\ IRU SHUIRUPDQFH FRQWUDFW VLQFH  >@ +RZHYHU WKH
3/2621(_ZZZSORVRQHRUJ  6HSWHPEHU_9ROXPH_,VVXH_H
HYLGHQFH VXSSRUWLQJ WKH FOLQLFDO HIIHFWLYHQHVV RI URXWLQH
GHSUHVVLRQ VFUHHQLQJ LQ WKH JHQHUDO SRSXODWLRQ LV HTXLYRFDO
>@ZLWKUHFHQWV\VWHPDWLFUHYLHZVDUJXLQJERWKLQIDYRXUDQG
DJDLQVWLW>@7KHUHLVDOVRHYLGHQFHWRVXJJHVWWKDWURXWLQH
GHSUHVVLRQ VFUHHQLQJ LQ SDWLHQWV ZLWK FDUGLRYDVFXODU GLVHDVH
PD\QRWOHDGWRLPSURYHPHQWLQFOLQLFDORXWFRPHV>@
$ UDQJH RI VHOIUHSRUW TXHVWLRQQDLUHV DUH FXUUHQWO\ XVHG IRU
GHSUHVVLRQ VFUHHQLQJ LQ SULPDU\ FDUH KRZHYHU QRW DOO ZHUH
GHVLJQHG WREHXVHG LQ SDWLHQWVZLWK FKURQLF GLVHDVHDQG WKH
EHVW PHWKRG IRU VFUHHQLQJ IRU GHSUHVVLRQ LQ FKURQLF GLVHDVH
UHPDLQVXQFHUWDLQ$UHFHQWPHWDDQDO\VLVFRQFOXGHGWKDWQRQH
RI WKHFXUUHQWO\DYDLODEOHGHSUHVVLRQVFUHHQLQJTXHVWLRQQDLUHV
ZHUH VXIILFLHQWO\ DFFXUDWH WR EH UHFRPPHQGHG DV D GHILQLWLYH
WRRO >@ ,Q WKH8. WKH1DWLRQDO ,QVWLWXWH IRU+HDOWKDQG&DUH
([FHOOHQFH1,&(UHFRPPHQGVGHSUHVVLRQVFUHHQLQJRUFDVH
ILQGLQJ LQSDWLHQWVZLWKFKURQLFGLVHDVH >@DOWKRXJK WKHUH LV
VWLOOVRPHFRQWURYHUV\DERXW WKHEHQHILWVRIVXFKDQDSSURDFK
>@
,W LV QRWHZRUWK\ WKDW PRVW RI WKH HYLGHQFH UHJDUGLQJ WKH
DFFXUDF\DQGFOLQLFDOHIIHFWLYHQHVVRIGHSUHVVLRQVFUHHQLQJ LQ
SDWLHQWV ZLWK FKURQLF GLVHDVH KDV FRPH IURP UDQGRPL]HG
FRQWUROOHGWULDOVZLWK OLWWOHNQRZQDERXW WKHIHDVLELOLW\RUHIIHFWV
RIZLGHVSUHDGVFUHHQLQJLQURXWLQHSUDFWLFH
,Q WKLV SDSHU ZH H[DPLQH WKH UHDFK DQG HIIHFWV RI D
SURJUDPPH RI LQFHQWLYLVHG GHSUHVVLRQ VFUHHQLQJ LQ FKURQLF
GLVHDVHZLWKLQD8.SULPDU\FDUHVHWWLQJ2XUVSHFLILFUHVHDUFK
TXHVWLRQV DUH  :KDW LV WKH XSWDNH RI VFUHHQLQJ IRU
GHSUHVVLRQLQFKURQLFGLVHDVHLQURXWLQHSULPDU\FDUH":KDW
LV WKH LPSDFW RI WKH VFUHHQLQJ TXHVWLRQQDLUH VFRUH LQ WKLV
VWXG\ +$'6 RQ WKH UDWH RI DQWLGHSUHVVDQWV SUHVFULEHG"
:KDWDUHWKHGHPRJUDSKLFIDFWRUV LQIOXHQFLQJDSRVLWLYHUHVXOW




:H UHFHLYHG DSSURYDO IURP WKH :HVW RI 6FRWODQG UHVHDUFK
HWKLFVFRPPLWWHHWRXQGHUWDNHWKLVZRUN3HUPLVVLRQWRDQDO\VH
WKHDQRQ\PLVHGGDWDIRU WKH\HDUZDVSURYLGHGE\WKH
1+6 *UHDWHU *ODVJRZ DQG &O\GH (QKDQFHG 6HUYLFHV GDWD
JURXSZKLFKZDVWKHDXWKRULVHG³JXDUGLDQ´RIWKLVGDWDVHW
7KH ZRUN LQYROYHG DQDO\VLV RI D ODUJH URXWLQHO\ FROOHFWHG




JLYHQ E\ WKH ORFDO HWKLFV FRPPLWWHH DQG WKH JXDUGLDQV RI WKH
GDWDVHW
'DWD&ROOHFWLRQ
7KH GDWD UHSRUWHG LQ WKLV SDSHU FDPH IURP WKH :HVW RI
6FRWODQG ZLWK D SRSXODWLRQ RI FLUFD  PLOOLRQ VHUYHG E\ WZR
GLIIHUHQW KHDOWK ERDUGV 7KH ORFDO KHDOWK ERDUGV RYHUVHH D
SURJUDPPH RI LQFHQWLYLVHG GHSUHVVLRQ VFUHHQLQJ LQ FKURQLF
GLVHDVH DV SDUW RI D ZLGHU FKURQLF GLVHDVH PDQDJHPHQW
SURJUDPPHRIµ/RFDO(QKDQFHG6HUYLFHV¶/(67KH4XDOLW\	
2XWFRPHV )UDPHZRUN 42) LV SDUW RI WKH 8. ZLGH SD\ IRU




GHSHQGHQW RQ WKHLU FOLQLFDO SHUIRUPDQFH DJDLQVW DQ\ JLYHQ




DUH QR SHQDOWLHV IRU QRQDGKHUHQFH ,Q WKH DUHDV XQGHU
LQYHVWLJDWLRQLQRXUVWXG\IDPLO\SUDFWLFHVZHUHSDLGXQGHUWKH
/(6 VFKHPH WR FDUU\ RXW D FRPSUHKHQVLYH DQQXDO KHDOWK
DVVHVVPHQW IRUSDWLHQWVZLWK WKUHHFRPPRQFKURQLFGLVHDVHV
&+' GLDEHWHV DQG VWURNH LQFOXGLQJ GHSUHVVLRQ VFUHHQLQJ
%HVLGHV GHSUHVVLRQ VFUHHQLQJ WKH DQQXDO KHDOWK DVVHVVPHQW
DOVR LQFOXGHG DVVHVVPHQW DQG PDQDJHPHQW RI RWKHU KHDOWK
UHODWHG EHKDYLRXUV VXFK DV VPRNLQJ VWDWXV DOFRKRO
FRQVXPSWLRQ GLHW DQG DFWLYLW\ OHYHOV 7KH DQQXDO KHDOWK




ZLWK &+' 7KH UHPXQHUDWLRQ ZDV GHSHQGHQW RQ WKH OHYHO RI
FRYHUDJHRILQGLFDWRUVDFKLHYHGLQWKHKHDOWKDVVHVVPHQWZLWK
IXOO SD\PHQW RIIHUHG IRU ! FRYHUDJH  SD\PHQW IRU
FRYHUDJHDQGKDOISD\PHQWIRUFRYHUDJH
,Q  WKH SHULRG RQ ZKLFK WKH FXUUHQW VWXG\ LV EDVHG
WKH FRPSUHKHQVLYH DQQXDO KHDOWK DVVHVVPHQW ZDV RIIHUHG WR
DOO SDWLHQWV RQ WKH SUDFWLFH UHJLVWHU ZLWK RQH RI WKH WKUHH
DIRUHPHQWLRQHG FKURQLF GLVHDVHV DQG ZDV XVXDOO\ FDUULHG RXW
E\ SUDFWLFH QXUVHV 7KH DQQXDO KHDOWK DVVHVVPHQW SURWRFRO
ZDVEDVHGRQDXQLYHUVDOWHPSODWHLVVXHGE\WKHKHDOWKERDUG
DQG LW ZDV VSHFLILF IRU HDFK RI WKH WKUHH GLVHDVHV VHH
DSSHQGL[67KHUHVXOWVRIWKHDVVHVVPHQWZHUHHQWHUHGLQWR
WKH WHPSODWH ZLWK ³5HDG FRGHV´ DVVLJQHG WR HDFK GDWD HQWU\
5HDGFRGHVDUHWKHFRGHGWKHVDXUXVRIFOLQLFDOWHUPVE\ZKLFK
FOLQLFLDQVLQWKH8.UHFRUGSDWLHQWILQGLQJVDQGSURFHGXUHV>@
7KH DVVHVVPHQW LQFOXGHG GHWDLOHG KLVWRU\ WDNLQJ YDULRXV
SK\VLFDOH[DPLQDWLRQVDQGEORRGWHVWVDQGUHFRUGLQJRIFHUWDLQ
GUXJV SUHVFULEHG LQFOXGLQJ DQWLGHSUHVVDQWV DQWLSV\FKRWLFV
DQGFDUGLRYDVFXODUGUXJV
,PSRUWDQWO\ WKH KHDOWK DVVHVVPHQW LQFOXGHG VFUHHQLQJ
SDWLHQWV IRU GHSUHVVLRQ XVLQJ WKH GHSUHVVLYH VXEVFDOH RI WKH
+RVSLWDO $Q[LHW\ DQG 'HSUHVVLRQ 6FRUH +$'6' >@
3DWLHQWVZKRZHUHQRWHGWREHXQGHUWUHDWPHQWIRUGHSUHVVLRQ
ZHUH H[HPSW IURP GHSUHVVLRQ VFUHHQLQJ 7KH WHPSODWH
UHFRPPHQGHGWKDWSDWLHQWVZLWK+$'6RIRUPRUHVKRXOGEH
FRQVLGHUHG IRU FRJQLWLYH EHKDYLRXUDO WKHUDS\ RU
SKDUPDFRWKHUDS\ HLWKHU E\ WKH SUDFWLFH QXUVH GRLQJ WKH
DVVHVVPHQWRUYLDVXEVHTXHQWUHYLHZE\WKHIDPLO\SUDFWLWLRQHU
ZKLFKHYHU ZDV GHHPHG DSSURSULDWH E\ WKH SUDFWLFH 3DWLHQWV










FRQYHUWHG LQWR FOLQLFDO YDOXHV IRU DQDO\VLV DQG LQGHSHQGHQWO\
YDOLGDWHG E\ D VHFRQG UHVHDUFKHU 7KH YDOLGDWLRQ SURFHVV
FRQWLQXHGXQWLOERWKUHVHDUFKHUVZHUHLQDJUHHPHQW
:HUHVWULFWHGRXUDQDO\VLVWRDGXOWVDJHGIURPWRDQG
KHDOWK DVVHVVPHQWV UHFRUGHG EHWZHHQ  WR
 :H DQDO\]HG WKH SUHVFULSWLRQ UHFRUGV RI WKRVH
SDWLHQWV ZKR GLG QRW KDYH GHSUHVVLRQ VFUHHQLQJ UHVXOWV
UHFRUGHG IRU DQ DQWLGHSUHVVDQW SUHVFULSWLRQ LQ WKH  PRQWK
REVHUYDWLRQSHULRG:HZHUHQRWDEOH WRH[SOLFLWO\GLIIHUHQWLDWH
ZKLFK RI WKH SDWLHQWV LQ WKLV FDWHJRU\ ZHUH QHZO\ SUHVFULEHG
DQWLGHSUHVVDQWV+RZHYHUEDVHGRQRXUVLWXDWLRQDONQRZOHGJH
RI SULPDU\ FDUH SUDFWLFH LQ 6FRWODQG WKDW WKH DYHUDJH
SUHVFULSWLRQ GXUDWLRQ LV QRW XVXDOO\ ORQJHU WKDQ  GD\V ZH
IXUWKHU FODVVLILHG WKHVH SDWLHQWV LQWR WKRVH µOLNHO\¶ WR EH QHZO\
VWDUWHGRQDQWLGHSUHVVDQWV,ISDWLHQWVLQWKLVFDWHJRU\ZHUHILUVW
SUHVFULEHGDQWLGHSUHVVDQWVPRUHWKDQGD\VDIWHUWKHVWDUWRI
WKH REVHUYDWLRQ SHULRG WKH\ ZHUH ODEHOOHG DV µOLNHO\¶ WR EH
QHZO\ VWDUWHG RQ DQWLGHSUHVVDQWV ZLWKRXW XQGHUJRLQJ
GHSUHVVLRQ VFUHHQLQJ 3DWLHQWV ZHUH ODEHOOHG DV µXQGHU
WUHDWPHQW¶ IRU GHSUHVVLRQ DQG H[HPSW IURP GHSUHVVLRQ
VFUHHQLQJ LI D WKH\ ZHUH QRWHG WR EH RQ DQWLGHSUHVVDQWV
EDVHGRQWKHLUSUHVFULSWLRQUHFRUGZLWKQRUHFRUGRIGHSUHVVLRQ
VFUHHQLQJGXULQJWKHPRQWKREVHUYDWLRQSHULRG
WRE WKH ILUVWSUHVFULSWLRQ IRUDQWLGHSUHVVDQWZDV
LVVXHGLQWKHILUVWPRQWKVRIREVHUYDWLRQSHULRG7KHIXOOOLVWRI






WKUHVKROG RI +$'6  DV D FXWRII IRU D µSRVLWLYH VFUHHQLQJ
UHVXOW¶ DV WKHUH LV HYLGHQFH WR VXJJHVW WKDW WKLV RIIHUV DQ
RSWLPDO EDODQFHRI VHQVLWLYLW\ DQG VSHFLILFLW\ >@ DQG VXFK
DQDSSURDFKKDVEHHQHQGRUVHGE\QDWLRQDOJXLGHOLQHV>@$OO








HDFK RI WKH GLVHDVHV LQGLYLGXDOO\ DQG LQ FRPELQDWLRQ 7KH
VRFLRHFRQRPLF VWDWXV ZDV SURYLGHG WR XV LQ WKH IRUP RI WKH
6FRWWLVK ,QGH[ RI 0XOWLSOH 'HSULYDWLRQV 6,0' VFRUH ZKLFK
LGHQWLILHV VPDOO DUHD FRQFHQWUDWLRQ RI PXOWLSOH GHSULYDWLRQV
DFURVVDOORI6FRWODQGLQDFRQVLVWHQWZD\7KH6,0'VFRUHZDV
GLYLGHG LQWR TXLQWLOHV IURP  ZLWK 4 UHSUHVHQWLQJ WKH PRVW
GHSULYHG DUHD >@ 6PRNLQJ VWDWXV ZDV GLYLGHG LQWR FXUUHQW
QRQVPRNHUV DQG VPRNHUV DOFRKRO VWDWXV ZDV FODVVLILHG LQWR
PRGHUDWH   XQLWV PHQ  XQLWV ZRPHQ KD]DUGRXV
XQLWVPHQXQLWVZRPHQDQGKDUPIXO !XQLWV
PHQ ! XQLWV ZRPHQ EDVHG RQ WKHLU ZHHNO\ XQLWV
FRQVXPSWLRQ 7KLV FODVVLILFDWLRQ ZDV DGDSWHG IURP WKH ODWHVW
UHSRUW RI WKH 6FRWWLVK +HDOWK 6XUYH\ >@ 7KH RWKHU YDULDEOHV
IRUKHDOWK UHODWHGEHKDYLRXUVXFKDVGLHWDQGSK\VLFDODFWLYLW\
OHYHOV DOO KDG D ODUJH QXPEHU RI PLVVLQJ YDOXHV DQG KHQFH
ZHUHH[FOXGHGIURPDOODQDO\VHV
6WDWLVWLFDO$QDO\VLV
7KH LQFLGHQFH RI D SRVLWLYH VFUHHQLQJ ZDV FDOFXODWHG IRU
VLQJOH GLDJQRVHV DQG IRU ERWK  DQG  FRPRUELGLWLHV 7KH
LQFLGHQFHUDWHZDVFDOFXODWHGDVWKHQXPEHURISRVLWLYHUHVXOWV
IRXQG DV D UHVXOW RI GHSUHVVLRQ VFUHHQLQJ GHILQHG DV +$'6
RIWKHWRWDOQXPEHURISDWLHQWVVFUHHQHGLQHDFKGLDJQRVWLF
RU GHPRJUDSKLF VXEJURXS 6LPLODUO\ WKH UDWH RI QHZ
DQWLGHSUHVVDQW WUHDWPHQW ZDV FDOFXODWHG E\ GLYLGLQJ WKH
QXPEHURIVXEMHFWVZLWKDUDLVHG+$'6ZKRVWDUWHGWUHDWPHQW
E\ WKH WRWDO QXPEHU ZLWK D UDLVHG +$'6 /RJLVWLF UHJUHVVLRQ
PRGHOV ZHUH XVHG WR H[DPLQH ZKHWKHU DJH JHQGHU
GHSULYDWLRQTXLQWLOHDQGPXOWLPRUELGLW\ZHUHDVVRFLDWHGZLWKWKH
RGGVRI VFUHHQHGSDWLHQWVKDYLQJD UDLVHG+$'6DQGRQ WKH
RGGVRIVWDUWLQJDQHZDQWLGHSUHVVDQWWUHDWPHQWJLYHQDUDLVHG
+$'6 IROORZLQJ VFUHHQLQJ 5HVXOWV RI WKH UHJUHVVLRQ PRGHOV
DUHSUHVHQWHGDVWKHRGGVUDWLRVDVVRFLDWHGZLWKHLWKHUDIL[HG
LQFUHDVHLQWKHYDOXHRIWKHSUHGLFWRUIRUFRQWLQXRXVSUHGLFWRUV
RU FRPSDUHG WR WKH VWDWHG UHIHUHQFH JURXS IRU FDWHJRULFDO
SUHGLFWRUV ZLWK  FRQILGHQFH LQWHUYDOV &, DQG SYDOXHV
:HYLVXDOLVHWKHORJLVWLFUHJUHVVLRQDQDO\VLVE\SUHVHQWLQJWKH
FRUUHVSRQGLQJ SUHGLFWHG SUREDELOLWLHV RI QHZ WUHDWPHQW
GHSHQGLQJRQDSDWLHQW¶VDJHJHQGHUDQG+$'6DQGDGMXVWHG
IRU GHSULYDWLRQ DQG FRPRUELGLW\ WR DOORZ LQIHUHQFH IRU RWKHU
SDWLHQWVPHHWLQJWKHVHFULWHULD
:H SUHVHQW D .DSODQ0HLHU SORW WR LOOXVWUDWH WKH WLPH IURP
VWDUW RI PRQLWRULQJ WR VWDUWLQJ QHZ WUHDWPHQW GHSHQGHQW RQ
ZKHWKHU SDWLHQWV ZHUH VFUHHQHG IRU GHSUHVVLRQ RU QRW $OO
VXEMHFWVZHUH IROORZHGXS IRU PRQWKVDQGSDWLHQWVZKRGLG
QRWVWDUWWUHDWPHQWZHUHFHQVRUHGDWPRQWKV3DWLHQWVLQWKH
VFUHHQHG SRSXODWLRQ ZHUH VWUDWLILHG E\ ZKHWKHU WKH\ KDG D
+$'6WRRU





$ WRWDO RI  SDWLHQWV ZHUH OLVWHG DV KDYLQJ &+'
GLDEHWHV RU VWURNH LQ WKH \HDU  )LJXUH  VKRZV WKH






ILUVW  PRQWKV DQG ZHUH WKXV H[HPSW IURP VFUHHQLQJ 7KH
UHPDLQLQJ RI WRWDO VDPSOHVL]HSDWLHQWVZHUH
HOLJLEOH IRU GHSUHVVLRQ VFUHHQLQJ +RZHYHU GHSUHVVLRQ
VFUHHQLQJ ZDV RQO\ XQGHUWDNHQ LQ   RI WKRVH
HOLJLEOHDQGZHUHQRWVFUHHQHG
7DEOH  SURYLGHV WKH GHWDLOV RI WKH GHPRJUDSKLF
FKDUDFWHULVWLFV RI WKRVH ZLWK NQRZQ GHSUHVVLRQ VWDWXV DQG
WKRVH ZLWK XQNQRZQ GHSUHVVLRQ VWDWXV DORQJ ZLWK 
'HSUHVVLRQ6FUHHQLQJLQ&KURQLF'LVHDVH
3/2621(_ZZZSORVRQHRUJ  6HSWHPEHU_9ROXPH_,VVXH_H
FRQILGHQFH LQWHUYDOV &,V IRU WKH GLIIHUHQFHV EHWZHHQ WKHP
7KHVHVKRZWKDWGXHWRWKHH[WUHPHO\ODUJHVDPSOHVL]HWKHUH
ZHUH VLJQLILFDQW GLIIHUHQFHV EHWZHHQ WKH WZR JURXSV IRU DOO
FKDUDFWHULVWLFVH[FHSWVPRNLQJIRUZKLFK WKHUH LVDKLJK OHYHO
RIPLVVLQJGDWD OLNHO\ WREHELDVHGVLQFHPRVWRI WKHGDWDRQ
QRQVPRNHUV ZDV PLVVLQJ +RZHYHU WKH &,V VKRZ WKDW WKH
PDJQLWXGH RI DOO RI WKH GLIIHUHQFHV ZDV H[WUHPHO\ VPDOO





ZHUH LGHQWLILHG DV VFUHHQ SRVLWLYHV EDVHG RQ +$'6  RI







&,  S YDOXH  ZHUH LQLWLDWHG RQ QHZ
DQWLGHSUHVVDQW WUHDWPHQW ZLWKLQ WKH REVHUYDWLRQ SHULRG 2QO\
  RI VFUHHQHG SDWLHQWV KDG DQ LQGLFDWLRQ RI
PRGHUDWH WR VHYHUH GHSUHVVLRQ ZLWK +$'6  DQG RI WKHVH
UHFHLYHGDQHZDQWLGHSUHVVDQWSUHVFULSWLRQZLWKLQ
 PRQWKV RI WKHLU DVVHVVPHQW 7KLV ZDV WKH WKUHVKROG
UHFRPPHQGHG E\ WKH KHDOWK ERDUG IRU FRQVLGHULQJ
SKDUPDFRWKHUDS\)LQDOO\RISDWLHQWVZLWKD
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0HDQ 6' DQG PHGLDQ ,45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IRUFDWHJRULFDO
GRLMRXUQDOSRQHW
QRUPDO +$'6  ZHUH DOVR VWDUWHG RQ QHZ DQWLGHSUHVVDQWV
GXULQJWKHREVHUYDWLRQSHULRG
)LJXUHDOVRVKRZVWKDWSDWLHQWV LQ WKHQRQVFUHHQHG
SRSXODWLRQ RI  UHFHLYHG WKHLU ILUVW DQWLGHSUHVVDQW
SUHVFULSWLRQ LQ WKH ODVW  PRQWKV RI REVHUYDWLRQ SHULRG WKHVH
SDWLHQWV ZHUH µOLNHO\¶ WR EH QHZO\ WUHDWHG EDVHG RQ WKH
DVVXPSWLRQ RXWOLQHG LQ WKH PHWKRGV VHFWLRQ 7KXV WKH
HVWLPDWHG RYHUDOO QHZ DQWLGHSUHVVDQW SUHVFULSWLRQ UDWH IRU WKH
QRQVFUHHQHG SRSXODWLRQ ZDV  7KH RYHUDOO QHZ
DQWLGHSUHVVDQW SUHVFULSWLRQ UDWH IRU WKH VFUHHQHG SRSXODWLRQ
ZDV   SDWLHQWV RXW RI  7KH QHZ
DQWLGHSUHVVDQW SUHVFULSWLRQ UDWH ZDV KLJKHU IRU WKH QRQ
VFUHHQHG SRSXODWLRQ WKDQ IRU WKH VFUHHQHG SRSXODWLRQ EXW LW
ZDV ORZHU WKDQ WKH UDWH IRU WKRVH ZLWK D UDLVHG +$'6 
ZKLFKZDV
)LJXUHSUHVHQWVWKHWLPHWRVWDUWLQJQHZWUHDWPHQWVIRUWKH
VFUHHQHG DQG QRQVFUHHQHG SRSXODWLRQV 7KLV LOOXVWUDWHV WKH
DVVRFLDWLRQEHWZHHQDUDLVHG+$'6UHFRUGHGDWVFUHHQLQJ
DQG D JUHDWHU SURSRUWLRQ RI SDWLHQWV UHFHLYLQJ WUHDWPHQW PRUH
TXLFNO\ ,W LV DOVR QRWDEOH WKDW VXEMHFWV LGHQWLILHG ZLWK QRUPDO
UDQJH +$'6  UHFHLYH WKH ORZHVW UDWH RI QHZ WUHDWPHQWV




VXFK DV GLDEHWLF QHXURSDWK\ :KLOH WKHUH ZHUH ORZHU
SURSRUWLRQV RI SDWLHQWV UHFRUGHG DV EHLQJ RQ DQWLGHSUHVVDQWV





7DEOH  FRPSDUHV WKH XSWDNH RI GHSUHVVLRQ VFUHHQLQJ DQG
WKH UDWHRISRVLWLYHGHSUHVVLRQVFUHHQLQJ +$'6EHWZHHQ
SDWLHQWV ZLWK RQH RI WKH WKUHH FKURQLF GLVHDVHV XQGHU VWXG\
WKRVHZLWKDQ\FRPELQDWLRQRIWZRGLVHDVHVDQGWKRVHZLWKDOO
WKUHHFKURQLFGLVHDVHV7KHSURSRUWLRQVIRUXSWDNHDQGSRVLWLYH
VFUHHQLQJ UHVXOW LQFUHDVH DORQJ ZLWK LQFUHDVLQJ QXPEHU RI
FKURQLF FRQGLWLRQV 3DWLHQWV ZLWK PXOWLPRUELGLW\ ZHUH




)LJXUH  LOOXVWUDWHV WKH FOHDU VRFLRHFRQRPLF JUDGLHQW LQ WKH
UDWH RI KDYLQJ D SRVLWLYH GHSUHVVLRQ VFUHHQ +$'6  ZLWK
UDWHV EHLQJ KLJKHVW DPRQJVW WKRVH ZKR ZHUH PRVW GHSULYHG
/RJLVWLF UHJUHVVLRQ UHVXOWV VKRZQ LQ 7DEOH  FRQILUP WKDW
SDWLHQWVIURPWKHPRVWGHSULYHGDUHDVZHUHPRUHWKDQWZLFHDV
OLNHO\WRKDYHDSRVLWLYHUHVXOW+$'6DVFRPSDUHGWRWKRVH
IURP WKH OHDVW GHSULYHG DUHDV 25   &, 
+RZHYHU VRFLRHFRQRPLF VWDWXV GLG QRW KDYH D VLJQLILFDQW




FRPSDUHG WR WKHLU \RXQJHU FRXQWHUSDUWV 7KH \RXQJHVW DQG
'HSUHVVLRQ6FUHHQLQJLQ&KURQLF'LVHDVH
3/2621(_ZZZSORVRQHRUJ  6HSWHPEHU_9ROXPH_,VVXH_H
ROGHVW SDWLHQWV DSSHDUHG WR KDYH ORZHU UDWHV RI LQLWLDWLRQ RI
DQWLGHSUHVVDQWVJLYHQDUDLVHG+$'6WKDQWKRVHLQPLGGOH
DJH 7DEOH  FRQILUPV WKDW WKH SDWLHQWV DJHG  ZHUH DW
OHDVW  WLPHV PRUH OLNHO\ WR EH WUHDWHG ZLWK DQWLGHSUHVVDQWV
JLYHQDUDLVHG+$'6WKDQWKHROGHVWSDWLHQWV25&,

7DEOHDOVR VKRZV WKDWPDOHVZHUH VLJQLILFDQWO\ OHVV OLNHO\
WKDQIHPDOHVWRKDYHDSRVLWLYHUHVXOWRQGHSUHVVLRQVFUHHQLQJ
25  &,  $PRQJVW SRVLWLYH GHSUHVVLRQ




UDWH RI LQLWLDWLRQ RI DQWLGHSUHVVDQWV ZLWK HDFK XQLW LQFUHDVH
DERYHLQ+$'6LQFUHDVLQJWKHRGGVRIWUHDWPHQWE\25
 &,  )LJXUH  GLVSOD\V WKH SUHGLFWHG
SUREDELOLWLHVRIDVXEMHFWVWDUWLQJQHZWUHDWPHQWJLYHQDUDLVHG
+$'6 DJDLQVWDJH IRUHDFKJHQGHUDQG+$'6FDWHJRU\
VKRZLQJ KRZ PXFK PRUH OLNHO\ PLGGOHDJHG DQG IHPDOH





'HVSLWH WKH IDFW WKDW SULPDU\ FDUH SUDFWLWLRQHUV ZHUH EHLQJ
LQFHQWLYL]HG WR VFUHHQ IRU GHSUHVVLRQ LQ FKURQLF GLVHDVH D
PDMRULW\ RI SDWLHQWV  ZHUH QRW GRFXPHQWHG DV KDYLQJ






WKH UHVXOWV RQ WKH KHDOWK DVVHVVPHQW WHPSODWH FRXOG DFFRXQW
IRUVRPHRIWKHPLVVLQJUHVXOWVIRUGHSUHVVLRQVFUHHQLQJLQWKH
GDWDEDVH LW VHHPV XQOLNHO\ WKDW WKLV FRXOG SURYLGH D IXOO
H[SODQDWLRQRIRXUILQGLQJV3RWHQWLDOH[SODQDWLRQVLQFOXGHODFN
RIIDPLO\SUDFWLWLRQHUFRQILGHQFHLQWKHYDOXHRI+$'6'LWKDV
ORZHU RYHUDOO DFFXUDF\ ZKHQ FRPSDUHG WR RWKHU GHSUHVVLRQ
VFUHHQLQJ WRROV >@ RU ODFN RI IDPLO\ SUDFWLWLRQHU VXSSRUW IRU
WKLV W\SHRIVFUHHQLQJGXH WR ODFNRIHYLGHQFH WKDWV\VWHPDWLF
GHSUHVVLRQ VFUHHQLQJ OHDGV WR LPSURYHPHQW LQ FOLQLFDO
RXWFRPHV>@$OWHUQDWLYHO\SUHYLRXVO\UHSRUWHGEDUULHUV
WR GLVFXVVLQJ GHSUHVVLRQ RU PHQWDO KHDOWK LQ SDWLHQWV ZLWK
FKURQLF GLVHDVH LQ SULPDU\ FDUH VXFK DV VWLJPD DVVRFLDWHG
DURXQGWKHµODEHO¶DQGSK\VLFLDQV¶SUHFRQFHSWLRQRIQRUPDOL]LQJ
GHSUHVVLRQ LQ SDWLHQWV ZLWK FKURQLF GLVHDVH FRXOG EH
LQIOXHQFLQJIDFWRUV>@
7KH UDWH RI SRVLWLYH VFUHHQV LGHQWLILHG DV D UHVXOW RI
GHSUHVVLRQ VFUHHQLQJ LQ RXU VWXG\ RI URXWLQH SUDFWLFH UDQJHG
IURPIRUWKRVHZLWKDVLQJOHFRQGLWLRQWRIRUWKRVH
ZLWK PXOWLPRUELGLW\ 7KLV LV FRQVLVWHQW ZLWK UDWHV RI 
ZKLFK KDYH EHHQ UHSRUWHG LQ FOLQLFDO WULDOV RI GHSUHVVLRQ
VFUHHQLQJ >@ +RZHYHU HSLGHPLRORJLFDO VWXGLHV KDYH
UHSRUWHG YDU\LQJ UHVXOWV ,Q D VWXG\ RI URXWLQH SULPDU\ FDUH
LQYROYLQJ PRUH WKDQ  SDWLHQWV LQ WKH 8QLWHG 6WDWHV D
\LHOGRISRVLWLYHVFUHHQVZDVUHSRUWHGXVLQJWKH3+4
VFRUH >@ ZKLOH D VLPLODU VWXG\ RI  SDWLHQWV LQ 1RUIRON
UHSRUWHG D PXFK VPDOOHU \LHOG RI  XVLQJ WKH WZR VWHP
TXHVWLRQV µ'XULQJ WKH ODVW PRQWK KDYH \RX RIWHQ EHHQ
ERWKHUHGE\IHHOLQJGRZQGHSUHVVHGRUKRSHOHVV"¶DQGµ'XULQJ





RI D ODUJH SRSXODWLRQ VWXG\ IURP D GLIIHUHQW GDWDEDVH >@
+RZHYHU LW LV GLIILFXOW WR PDNH D GLUHFW FRPSDULVRQ RI RXU
UHVXOWVZLWK WKRVHRI%XUWRQHWDODV WKHLUFDVHQHVVFULWHULD IRU
GHSUHVVLRQ UHOLHG RQ GLDJQRVWLF FRGLQJ HQWHUHG E\ KHDOWK
SURIHVVLRQDOV ZKLFK LQ WXUQ GHSHQGV RQ KRZ KHDOWK
SURIHVVLRQDOV LQWHUSUHW DQG PDQDJH D SRVLWLYH UHVXOW RQ
7DEOH  'HSUHVVLRQ VFUHHQLQJ XSWDNH DQG SURSRUWLRQ RI




































ZKHQ XVHG IRU GHSUHVVLRQ VFUHHQLQJ LQ SDWLHQWV ZLWK FKURQLF
SK\VLFDO KHDOWK SUREOHPV LQ D SULPDU\ FDUH VHWWLQJ >@ ,W LV
OLNHO\WKDWVRPHRIWKHµSRVLWLYHVFUHHQV¶LGHQWLILHGLQRXUVWXG\
LQFOXGH IDOVH SRVLWLYH FDVHV DQG KHQFH ZH RYHUHVWLPDWH WKH
\LHOG LGHQWLILHG IURPGHSUHVVLRQVFUHHQLQJ2QWKHRWKHUKDQG
WKHUH LV HYLGHQFH WR VXJJHVW WKDW IDPLO\ SUDFWLWLRQHUV RIWHQ

























































































GHSUHVVLRQ ZKLFK XQGHUHVWLPDWHV WKH DFWXDO RFFXUUHQFH LQ
FOLQLFDOSUDFWLFH>@
7KHUHLVJURZLQJHYLGHQFHLQWHUQDWLRQDOO\WKDWPXOWLPRUELGLW\
LV WKH QRUP UDWKHU WKDQ WKH H[FHSWLRQ SDUWLFXODUO\ LQ DJHLQJ
SRSXODWLRQV >@ 2XU VWXG\ VKRZV D FOHDU UHODWLRQVKLS
EHWZHHQ WKH QXPEHU RI FKURQLF GLVHDVHV DQG QXPEHU RI
SRVLWLYH VFUHHQV IRXQG RQ GHSUHVVLRQ VFUHHQLQJ 6LPLODU
DVVRFLDWLRQVEHWZHHQPXOWLPRUELGLW\DQGGHSUHVVLRQVFUHHQLQJ
KDYHEHHQUHSRUWHGIURPDVWXG\EDVHGRQUHVXOWV IURPDVHOI
UHSRUWHG SRVWDO VXUYH\ LQ $XVWUDOLDQ SULPDU\ FDUH >@ 7KLV
IXUWKHUVWUHQJWKHQVWKHDUJXPHQWSXWIRUZDUGE\SROLF\PDNHUV
DQG UHVHDUFKHUV ERWK LQ WKH 8. DQG 86 IRU WKH QHHG WR
FRQVLGHUSK\VLFDODQGPHQWDOKHDOWKQHHGVWRJHWKHU>@
,PSRUWDQWO\ZHKDYHVKRZQWKDWKLJKHU+$'6RQGHSUHVVLRQ
VFUHHQLQJ ZDV DVVRFLDWHG ZLWK KLJKHU UDWHV RI QHZ
DQWLGHSUHVVDQW SUHVFULSWLRQV LQ URXWLQH SULPDU\ FDUH SUDFWLFH
7KLVLVFRQWUDU\WRSUHYLRXVHYLGHQFHZKLFKKDVVXJJHVWHGWKDW
GHSUHVVLRQ VFUHHQLQJ GRHV QRW OHDG WR LQFUHDVHV LQ
DQWLGHSUHVVDQWSUHVFULELQJ>@+RZHYHURXUVWXG\UHSRUWV
ZKDWKDSSHQV LQURXWLQHFOLQLFDOSUDFWLFHZKHUHDVWKHH[LVWLQJ
HYLGHQFH GUDZV RQ ILQGLQJV IURP UDQGRPL]HG FRQWUROOHG WULDOV
ZLWKVPDOOVDPSOHVL]HVDQGVWXGLHVWKDWXVXDOO\GLGQRW IRFXV
RQ VFUHHQLQJ IRU GHSUHVVLRQ FRPRUELG ZLWK FKURQLF GLVHDVH
7KH PDMRULW\ RI WKRVH SUHVFULEHG DQWLGHSUHVVDQWV ZLWKLQ VL[
PRQWKV RI GHSUHVVLRQ VFUHHQLQJ KDG HLWKHU D QHJDWLYH
VFUHHQLQJ UHVXOW +$'6  RU D SRVLWLYH VFUHHQLQJ ZLWK D
SUREDELOLW\ RI PLOG GHSUHVVLRQ +$'6  7KHUH LV OLWWOH
HYLGHQFH RI DGGLWLRQDO EHQHILW RI DQWLGHSUHVVDQWV FRPSDUHG
ZLWK SODFHER LQ WKLV JURXS RI SDWLHQWV >@ DQG KHQFH WKLV
ILQGLQJ KDV LPSRUWDQW FOLQLFDO DQG UHVRXUFH LPSOLFDWLRQV
+RZHYHU WKLV VKRXOG EH FRQVLGHUHG LQ WKH FRQWH[W RI UHFHQW
HYLGHQFH RI ULVLQJ DQWLGHSUHVVDQW SUHVFULELQJ LQ 6FRWODQG DQG
)LJXUH7LWOH'HSUHVVLRQ6FUHHQLQJDQG6RFLRHFRQRPLFGHSULYDWLRQ5DWHRISRVLWLYHGHSUHVVLRQVFUHHQLQJIRXQGIURPWRWDO





WKH 8. DQG WKH XQFHUWDLQW\ ZKHWKHU WKLV ULVH VKRXOG EH
DWWULEXWHG WR LQFUHDVH LQ FDVHLGHQWLILFDWLRQ RI GHSUHVVLRQ RU
LQFUHDVH LQ GXUDWLRQ RI GHSUHVVLRQ WUHDWPHQW RU ERWK >@
7KH QHZ DQWLGHSUHVVDQW SUHVFULELQJ UDWH LQ WKH QRQVFUHHQHG
SRSXODWLRQZDV ORZHU WKDQ WKRVHZLWK UDLVHG+$'6EXWKLJKHU
WKDQWKRVHZLWKDQRUPDO+$'6
9DULRXV VWXGLHVKDYH VKRZQ WKDW IHPDOHVDQGSDWLHQWVZKR
DUH IURP VRFLRHFRQRPLFDOO\ GHSULYHG EDFNJURXQGV DUH PRUH
OLNHO\WRGHYHORSGHSUHVVLRQ>@EXWWKLVVWXG\LVRQHRIWKH
ILUVWWRVWXG\WKHLULPSDFWRQUHVXOWVRIGHSUHVVLRQVFUHHQLQJLQ
FKURQLF GLVHDVH 2XU VWXG\ VKRZHG WKDW DPRQJ WKH QHZ
GHSUHVVLRQ FDVHV WKHUH ZDV QR GLIIHUHQFH LQ WKH UDWH RI
DQWLGHSUHVVDQW LQLWLDWLRQ DPRQJVW GLIIHUHQW VRFLRHFRQRPLF
JURXSV+RZHYHUZHGLGILQGWKDWPDOHVZHUHOHVVOLNHO\WREH
SUHVFULEHG DQWLGHSUHVVDQWV WR WKH H[WHQW WKDW D PDQ ZLWK
+$'6  KDG D VLPLODU FKDQFH RI EHLQJ SUHVFULEHG
DQWLGHSUHVVDQWV DV D ZRPDQ ZLWK +$'6 RI  7KLV LV
FRQWUDU\ WR WKH SUHYLRXV HYLGHQFH ZKLFK VKRZV WKDW IDPLO\
SUDFWLWLRQHUV ZHUH PRUH OLNHO\ WR SUHVFULEH DQWLGHSUHVVDQWV WR
PDOH SDWLHQWV SUHVHQWLQJ ZLWK GHSUHVVLRQ >@ VXJJHVWLQJ
WKHUH QHHGV WR EH IXUWKHU UHVHDUFK LQ WKLV DUHD WR VWXG\ WKH
LPSDFW RI JHQGHU RQ GHSUHVVLRQ WUHDWPHQW :H DOVR VKRZHG
WKDW PLGGOHDJHG SDWLHQWV ZHUH PRUH OLNHO\ WKDQ WKH ROGHVW
SDWLHQWV WR EH LQLWLDWHG RQ DQWLGHSUHVVDQWV JLYHQ D UDLVHG
+$'6 3UHYLRXV HYLGHQFH KDV VKRZQ WKDW SULPDU\ FDUH




7KLV LV WKH ILUVW VWXG\ WR RXU NQRZOHGJH WR H[DPLQH WKH
LPSDFW RI LPSOHPHQWLQJ V\VWHPDWLF GHSUHVVLRQ VFUHHQLQJ IRU
SDWLHQWV ZLWK FKURQLF GLVHDVH LQ URXWLQH FOLQLFDO SUDFWLFH 7KH
VWXG\ KDV D ODUJH VDPSOH VL]H ZLWK JRRG UHSUHVHQWDWLRQ RI












LQWHQGHG WR EH XVHG IRU UHVHDUFK SXUSRVHV 6LQFH RQO\ D
PLQRULW\ RI WKH SDWLHQWV ZHUH DFWXDOO\ VFUHHQHG GHSUHVVLRQ
VWDWXV ZDV XQNQRZQ IRU D ODUJH QXPEHU RI SDWLHQWV DOVR
LQIRUPDWLRQRQKHDOWK UHODWHGEHKDYLRXUZDV LQFRPSOHWH LQ WKH
PDMRULW\ RI SDWLHQWV 7KHUH PD\ EH LPSRUWDQW GLIIHUHQFHV
EHWZHHQ SDWLHQWV ZLWK NQRZQ GHSUHVVLRQ VWDWXV DQG WKRVH
ZKRVHGHSUHVVLRQVWDWXVZDVXQNQRZQZKLFKDUHQRWHYLGHQW
IURP WKHLU EDVHOLQH GHPRJUDSKLF GDWD 3UDFWLWLRQHUV PD\
LQWXLWLYHO\ VFUHHQ WKRVHSDWLHQWVZKHUH WKH\DUHPRUH OLNHO\ WR
JHW D SRVLWLYH UHVXOW IRU LQVWDQFH SDWLHQWV ZLWK PXOWLPRUELGLW\
$OVR WKHUH LV D SRVVLELOLW\ RI UHYHUVH FDXVDOLW\ ZLWK *3V
UHYLHZLQJ D SDWLHQW ZKRP WKH\ FRQVLGHU WR KDYH GHSUHVVLRQ
DQG RIIHULQJ VFUHHQLQJ VXEVHTXHQWO\ 7KH RYHUDOO DFFXUDF\ RI
GHSUHVVLRQ VFUHHQLQJ LQ RXU VWXG\ ZDV UHOLDQW RQ +$'6'
ZKLFKPD\QRWEHWKHEHVWDYDLODEOHVFUHHQLQJWRROIRUSDWLHQWV
ZLWKFKURQLFGLVHDVHLQDSULPDU\FDUHVHWWLQJ>@7KHXSWDNH
IRU GHSUHVVLRQ VFUHHQLQJ ZDV PXFK ORZHU LQ RXU VWXG\ ZKHQ
FRPSDUHG ZLWK XSWDNH IRU GHSUHVVLRQ VFUHHQLQJ LQ WKH 42)
SURJUDPPH LQ 6FRWODQG  IRU WKH \HDU  >@
+RZHYHUWKH42)SURJUDPPHKDGWDUJHWGULYHQLQFHQWLYLVDWLRQ
ZKHUHSUDFWLFHVZHUHRQO\SDLGLIWKH\DFKLHYHGFRYHUDJH
LQ GHSUHVVLRQ VFUHHQLQJ 7KH LQFHQWLYLVDWLRQ IRU WKH /(6
SURJUDPPHXVHGLQRXUVWXG\LQVWHDGGHSHQGHGRQDFKLHYLQJD
SURSRUWLRQ RI FOLQLFDO LQGLFDWRUV DFURVV WKH KHDOWK DVVHVVPHQW
SURWRFRO 6HFRQGO\ WKH VFUHHQLQJ WRRO XVHG IRU WKH 42)
SURJUDPPH LV WZR VWHP TXHVWLRQV ZKLFK DUH PXFK TXLFNHU WR
DGPLQLVWHUZKHQFRPSDUHGWRWKH+$'6'TXHVWLRQQDLUHZKLFK
FRQVLVWVRILWHPV)LQDOO\ZHGLGQRWKDYHLQIRUPDWLRQRQWKH
SUHVHQFHRI FKURQLF FRQGLWLRQVRXWVLGH WKHRQHVVWXGLHG WKXV
PXOWLPRUELGLW\FRXQW LV OLNHO\ WREHXQGHUHVWLPDWHGQRURQ WKH
QXPEHU RI SDWLHQWV UHIHUUHG IRU SV\FKRORJLFDO WKHUDSLHV
IROORZLQJWKHLUGHSUHVVLRQVFUHHQLQJDQGDVVHVVPHQW:HDOVR
GLGQRWKDYHLQIRUPDWLRQRQSUHYLRXVHSLVRGHVRIGHSUHVVLRQRU




,PSOHPHQWDWLRQ RI V\VWHPDWLF GHSUHVVLRQ VFUHHQLQJ IRU
SDWLHQWVZLWKFKURQLFGLVHDVHQHHGVFDUHIXOFRQVLGHUDWLRQ2XU
VWXG\ VKRZV WKDW HYHQ ZLWKLQ WKH FRQWH[W RI LQFHQWLYLVDWLRQ
XQLYHUVDO FRYHUDJH FDQ EH GLIILFXOW WR DFKLHYH LQ URXWLQH
SUDFWLFH XQOHVV VLPSOHU VFUHHQLQJ WRROV VXFK DV WZR VWHP
TXHVWLRQV DUH XVHG ,PSRUWDQWO\ GHSUHVVLRQ VFUHHQLQJ
LGHQWLILHG ODUJH QXPEHUV RI QHZ FDVHV ZKLFK KDV FOHDU
UHVRXUFH LPSOLFDWLRQV HVSHFLDOO\ VLQFH LW ZDV FOHDU WKDW





GHSUHVVLRQ VFUHHQLQJ ZDV DVVRFLDWHG ZLWK LQFUHDVHV LQ DQWL
GHSUHVVDQWSUHVFULELQJDQGDQWLGHSUHVVDQWVZHUHSUHVFULEHGWR
SDWLHQWV ZKHUH WKHUH LV OLWWOH HYLGHQFH RI DGGLWLRQDO EHQHILW
DERYHSODFHER+$'6DQG+$'6
2XU GDWD VXJJHVWV WKDW \RXQJHU LQGLYLGXDOV WKRVH ZLWK
PXOWLPRUELGLW\ DQG WKRVH IURP PRUH GHSULYHG EDFNJURXQGV
ZHUH PRUH DW ULVN RI GHSUHVVLRQ LQ WKLV SRSXODWLRQ WKXV
VXJJHVWLQJ WKDW WDUJHWLQJ GHSUHVVLRQ VFUHHQLQJ DW KLJK ULVN
JURXSV FRXOG EH DQ DOWHUQDWLYH DSSURDFK 0DOHV DQG HOGHUO\
SDWLHQWV ZHUH OHVV OLNHO\ WR EH LQLWLDWHG RQ DQWLGHSUHVVDQWV
ZKLFKQHHGVIXUWKHULQYHVWLJDWLRQ
&RQFOXVLRQ
7KH UHDFK RI GHSUHVVLRQ VFUHHQLQJ LQ URXWLQH SUDFWLFH ZDV
ORZ LQ RXU VWXG\ GHVSLWH LQFHQWLYLVDWLRQ $ VLPSOHU VFUHHQLQJ
WRRORUWDUJHWLQJKLJKULVNSDWLHQWJURXSVPD\EHPRUHIHDVLEOH
LQ URXWLQH SUDFWLFH EXW QHHGV IXUWKHU UHVHDUFK ,Q RXU VWXG\
LGHQWLILFDWLRQRIGHSUHVVLRQ LQFKURQLFGLVHDVHZDVDVVRFLDWHG
ZLWK WUHDWPHQW FKDQJHV LQ URXWLQH SUDFWLFH 7KH NH\ TXHVWLRQ
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